DsbB catalyzes disulfide bond formation de novo.
DsbA and DsbB are responsible for disulfide bond formation. DsbA is the direct donor of disulfides, and DsbB oxidizes DsbA. DsbB has the unique ability to generate disulfides by quinone reduction. It is thought that DsbB oxidizes DsbA via thiol disulfide exchange. In this mechanism, a disulfide is formed across the N-terminal pair of cysteines (Cys-41/Cys-44) in DsbB by quinone reduction. This disulfide is then transferred on to the second pair of cysteine residues in DsbB (Cys-104/Cys-130) and then finally transferred to DsbA. We have shown here the redox potential of the two disulfides in DsbB are -271 and -284 mV, respectively, and considerably less oxidizing than the disulfide of DsbA at -120 mV. In addition, we have found the Cys-104/Cys-130 disulfide of DsbB to actually be a substrate for DsbA in vitro. These findings indicate that the disulfides in DsbB are unsuitable to function as the oxidant of DsbA. Furthermore, we have shown that mutants in DsbB that lack either pair or all of its cysteines are also capable of oxidizing DsbA. These unexpected findings raise the possibility that the oxidation of DsbA by DsbB does not occur via thiol disulfide exchange as is widely assumed but rather, directly via quinone reduction.